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Theory (1900) must be applied to the atom in order to get the correct
values for the frequencies of the observed lines. Perhaps it may help
some readers to regard each atom as a minute wireless station, capable,
when stimulated, of sending out and receiving signals of quite definite
frequencies and wave lengths. Observers had found, in the case of
hydrpgen, two or three simple series of such frequencies, and they
were best evaluated in terms of the quantities 1,1/4,1/9,1/16, ...; and
their differences. There was another constant involved, named after its
discoverer Rydberg.
Bohr took the mechanics of Newton and wove into them the quanta
of Planck. When a signal left or entered an atom, the energy of that
signal was always a 'lump', heap, bundle, or quantum of energy,
proportional to the frequency of the wave. The energy change equals
h times the frequency, where h is Planck's constant. Bohr created
a diagram showing the orbits of the electrons round the central nucleus.
In the simplest case of all, hydrogen, there would be but one encircling
electron, and Bohr found it necessary to suppose that this electron could
be temporarily stable only at definite distances from the Rutherford
nucleus. In order to achieve this, he proposed that the angular momen-
tum of the electron about the nucleus must also be chaaged by quanta.
In this way, Bohr obtained a complete and successful scheme for the
series of spectra of the hydrogen atom, and computed their frequencies;
calculated the value of the Rydberg constant; and forecast that a series
attributed to hydrogen should correctly be assigned to helium, as was
afterwards proved. Rutherford was entranced with this beautiful theory
which brought order into the exterior of the atom as he had done for
the nucleus. Bohr's theory has had profound modification since the
early days, particularly from 1924 onwards. Yet his was the key that
first opened the door and without his genius the later progress, in which
he was always a pioneer, could not have been achieved.
At this time, however, Bohr's theory was still in a state of evolution,
and it is interesting to note the development of his ideas. Rutherford
besought Bohr to be as brief as possible, consistent with clearness, for